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{57] ABSTRACT

A dualchamber cylinder ampoule is used for the mix-
ture of a sensitive, solid medicament, with liquid which
is caused to flow calmly through the medicament in
order to avoid any shaking and mechanical influence.
The mixing is preferably carried out at a pressure above
atmospheric.

An injection device for the preparation of an injection
solution and a following injection of such solution in-
cludes first and second tubular members for enclosing
and holding a dual-chamber cylinder ampoule, in which
the dry medicament is kept separated from the liquid.
When the two tubular members are being screwed to-
gether the liquid is calmly and gently mixed with the
dry medicament and dissolves it, and the resuited solu-
tion can thereafter be injected by means of the dosage
and administration meckanism, provided in one tubular
member, through a needle arranged at the front end of
the other tubular member.

11 Claims, 5 Drawing Sheets
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1
METHOD AND DEVICE FOR INJECTION

BACKGROUND OF THE INVENTION

This invention relates to 2 method and a device for
injection, especially for use in ambulatory treatment.
More specificaily, the inveation relates to a method and
a2 device by means of which an injection solution of a
substance is prepared immediately before the injection,
or in the preparation of several doses, before the first
injection.

Injection devices for use in ambulatory treatment
where the medicament is present in a solution are previ-
ously known and have been widely used in, for exam-
ple, insulin treatment of diabetes. Such devices are usu-
ally built such that the patient himseif can easily assem-
ble a cylinder ampoule for one or more doses, and injec-
tion needle and a dosing device in a suitable holder and
thereafter give himself easily the required injection. In
the device it is also casy to exchange used ampoules and
needles for new ones. In an assembied state, such injec-
tion devices are often shaped like a fountain-pen and can
be easily brought along by the patient.

Moreover, so<alled dual-chamber or mixing contain-
ers or cylinder ampoules are also known for preparation
of solutions of sensitive substances immediately before
the injection. Such containers are divided into two
chambers separated by a movable wall or piston. The
seusitive medicament is present in the froat chamber in
a dry, usually frecze-dried state and the front end of the
front chamber is sealed by a wall penetrable to an injec-
tion needle. The liquid intended to dissolve the sensitive
substance before the injection is present in the rear
chamber. The two chambers are separated by a front
movable wall and the rear end of the rear chamber is
sealed by means of a rear movable wall. Furthermore, in
the container wall there is arranged a connecting pas-
sage which can connect the front and the rear cham-
bers.

In a storage position before the injection, there is no
communication between the front and the rear cham-
bers. The inlet as well as the outlet of the connecting
passage end in the front chamber.

When the container is o be readied for injecton, the
rear, movable wall in the rear chamber is moved for-
wards, and due to the incompressibility of the liquid, the
front movable wall will then also be moved forwards
untl it reaches a position just opposite the connecting
passage in the wall of the container. When the rear
movabie wall thereafter is moved further forwards, the
liquid will be pressed through the overflow passage into
the front chamber where it will be brought into contact
with the medicament and dissolved. At the injection the
two walls will act together as a piston and press the
prepared injection soluuon cut through a needle intro-
duced through the front end wall in the front chamber.

In certain cases the medicament can be so sensitive
that special measures must be taken to protect the sub-
stance against mechanical influence at the time of disso-

lution as well as in the further handling of the solution.

This applies for example to fresze-dried growth hor-
mones where even 2 simple shaking of the substance
and the liquid can lead to 2 non-accsptable biochemical
change. The preparation of the container for injection
must then be made with the utmost carefulness.

It would be very desirable to have avatlabie an injec-
tion device that is as easy to bnng along and handle as
those previously known for simple cytinder ampouies in
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which the medicament is present in a liquid swate as a
solution, suspension or emulsion, at the same time as the
advantages of mixing containers at injection of sensiuve
substances might be uulized. This object is now
achieved by the present invention. _

SUMMARY OF THE INVENTION

According to the inveption there are provided a
method and a device for preparaton of an injection
solution of one or more substances seasitive to degrada-
doa, and a subsequent injection of this solution.

It is intended by the method of the invention to pre-
pare a solution, emulsion or suspension in water of one
or more sensitive medicaments for one or more subse-
quent injections, using a multichamber cylinder am-
poule known in the art which compnses a front space
containing the sensitive medicameat and is sealed at its
front end by means of a membrane penetrable to an
injection needle and delimited at its rear end by a front
movable wall, a rear space containing an aqueous phase
and which is delimitzd at its froant end by the front
movable wall and is delimited at its rear end by a rear
movable wall, and a connecring passage arranged in the
wall of the ampoule between the rear and the front
space, the rear movable wall being moved forwards and
eatraining thereby the aqueous phase and the front,
movable wall untl this is just opposite the overflow
passage so that the aqueous phase upon continued for-
ward motion of the rear movable wall will flow past the
front movable wall into the front space and dissoive,
emulisify or suspend the medicament What character-
izes the method is that the aqueous phase is made 10
flow calmly from below and upwards through the med-
icament avoiding any shaking and admixture of air.

Moreover, the invention comprises a device for car-
rying out the present method. What characterizes the
device is that it comprises

(a) a container for the constituents of the injection
solution, in which the consutuents are kept separated
but can be brought together, by external acton, to be
mixed and dissoived, and which is made as a tube which
is sealed at its front end by means of a penetrable mem-
brane, which in a space between the penetrabie wall and
a front movable wall contains the solid constituents of
the injection solution, in a space between the front mov-
able wall and a rear movable wall contains the liquid
coansttuents of the injecuon solutdon and wherein the
tubular wall is provided with a connecting passage so
arranged, that when the rear movable wall is moved
forwards together with the liquid and the froot movabie
wall, the liquid can flow past the front movabie wall
and be mixed with the solid constitueats to a soluton;

(b) holder means in which the container can be fixed
such that the constituents of the injecton soiution are
brought together and mixed and which is made of two
tubular members which can be screwed together and
enclose the container such that when the members are
screwed together the front end of the container with the
penetrable membrane is exposed at the front end of the
holder means for penetration by an injection needle and
the rear movable wall at the rear end of the contaner is
moved forwards together with the liquid and the front
movable wall such that the liquid is made to flow
through the connecting passage over to the space of the
solid constituents, to be mixed with these to a solution;

(c) holder means for an injection needle arranged to
be applied to the front end of the holder means of the

BEST POSSIBLE COPY

427N NNT



4,968,299

3 .

container so that the needle can be connected with the
interior of the contaner through the penetradle mem-
brane; and

(d) a dosing device coanected to the holder means of
the container, through the operation of which the rear
movable wall in the continer is made to be displaced
forwards in a controlled way administering determined
doses of the injection solution, the dosage device being
brought to a starting positioa for dosage when the
boider means of the container are screwed together.

The inveation also comprises 2 more universally use-
ful device for preparation of an injection solutica of
constituents piaced in 2 container according to point (a)
above.

In the following, the inventon is described in greater
detail with reference to the accompanying drawing.

An embodimeat of a device according to the inven-
tion is shown in the drawing, wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a dual<hambered cylinder ampoule
having two chambers for use in an injecton device;

FIG. 2 is a general view of an injection device ac-
cording to the inventon;

FIG. 3 shows the same device in its disassembled
state;

FIG. 4 is a sectional view of the device in its disas-
sembled state;

FIG. 5 shows the device ready for injection;

FIG. 6 is a schematic view of a first embodiment of
the device according to the invention in a position be-
fore the preparation of the injection solution;

FIG. 7 is a schematic view of the device in FIG. 6
after the preparation of the injection solution;

FIG. 8 is a schematic view of the device shown in
FIGS. 6 and 7 when taking out the prepared soludon
into a2 hypodermic syringe;

FIG. 9 is a schematic view of a second embodied
variant of the device according to the invention in a
position before the preparation of the injection solution;

FIG. 10 is a schematic view of the device shown in
FIG. 9 after the preparation of the injection solution:
and

FIG. 11 is a schematic view of the device according
to FIGS. 9 and 10 with applied cannula and ready for
injection.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A sectional view of a dual-chamber cylinder ampoule
for use in an injection device according to the invention
is shown in FIG. 1. The ampoule consists of a tube 1,
preferably of glass or a plastic material, which is formed
as a bottle-neck with a flange 2 at its front end. The
front end is sealed by means of a membrane 3 of rubber
or a suitable plastic material which is secured by means
of a metal capsule 4. The capsule 4 has an aperture § at
its central partion so that the membrane 3 is uncovered
there. The edge portion of the capsule is further bent
around the flange 2 so that the membrane 3 is secured
against the front aperture of the ampoule.

The ampoule is divided into a front space 6§ and a rear
space 7 by means of a movabie partition 8. The rear end
of the ampoule is sealed by the movable wail 9 which,
thus, also seals the rear chamber 7. The two movable
walls 8 and 9 can be moved forwards in the ampoule
with sealing against the ampoule wadl; the ampoule
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having a substantially circularcylindrical shape for this
purpose.

The {roat chamber § of the ampoule contains one ar
more medicameants 10 in a dry state, preferadly fresze-
dried. In this form, also seasitive substances have a
relatvely good stabiity. The rear chamber 7 conuins a
liquid phase 11 which is intended to dissolve the dry
injection substance. This liquid phase usually consists of
water or a physiological saline solution, and such auxil-
iary substances as are usual in pharmacological practics
can be added to it.

In the wall of the ampoule, connecring passage 12 in
the form of a recess is arranged and extends substan-
tially in the loagitudinal direction of the ampoule. The
overflow passage 12 is located such that it is completely
in the front spacs 6 before the ampoule has besn readied
for injection and has such a leagth that it enables a flow
past the movable wall 8.

F1G. 2 shows the injection device of the present
invention in an assembled state where it can be easly
carried along by the patieat. The dsvice is generally
shaped as a fountain-pen and consists of a {ront casing
portion 13 which encloses a dual chamber cylinder
ampoule according to FIG. 1 for the agent to be in-
jected, a rear casing portion 14 enclosing a mechanism
for dosage and administration of the agent and a protec-
tive cap 15 over the injection nesdle. The mechanism
for dosing and administering the agent is made in any
one of several ways known in the art and is not de-
scribed here in greater detail. Usually it works in sucha
way that the control knob 16 ar the rear end of the
device is turned so that an index is set against a scale, a
suitable dose being determined. In administradoa, the
control knob is thereafter pushed in, whereby the set
dose is administered through the needle. Many different
embodiments of such a mechanism for dosage and ad-
ministration are previously xnowu and can be used n
the injection device of the present inventon

FIG. 3 shows the injecton device in its disassembled
state. Here the protecuve cap 15 has also been removed
so that the front porton 17 of the needle with its holder
means 18 is shown. The needie can be screwed onto the
front end of the front casing portion 13 by means of the
holder device and can be easily replaced. The protec-
tive cap 15 should then be applied ail the ume so that
sterility is maintained, and shouid not be removed unul
immediately before the injection. An aperture 19 is also
made in the front casing portion 13 through which the
user can easily control whether any ampoule is inserted
and how much is left of the injection solution.

The rear casing poruoan 14 can be screwed into the
front case portion 13 by means of the thread 20. Simui-
taneously with this screwing an inserted duzi<chamber
cylinder ampoule for injection is readied, as will be
described more closely in the following.

FIG. 4 is a view pantly in longitudinal section of the
disassembled injection device according to FIG. 3.
Here it is apparent that a dual-chamber cylinder am-
poule of the type shown in FIG. 1 has been inserted into
the front case portion 13 and moved so far that its mem-
brane 3 has been uncovered t0 be penetrated by the
needle. [n the rear case portion 14 the dosage and ad-
ministration mechanism is schematically indicated ac 22.
This mechanism is provided with a forwardly directed
operating rod 23. By its actuation the dualchamber
cylinder ampoule ts first readied for injection and deter-
mined doses of the injection agent can thereafter be
admintstered with the aid of the coatroi knob 16.
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The rear casing portion 14 can be screwed into the
froat casing portion 13 by the external thread 20 engag-
ing the internal thread 24.

FIG. 5 shows the device assembled and ready for
injection. Here the rear movable wall 9 has been moved
sa far that it has got into contact with the front movable
wall 8. This has been brought so far that it has got just
opposite the connecting passage 12 and the liquid phase
11 has then flowed past the front movable wail 8 and
been mixed with the dry medicament. The pointed rear
end 21 of the needle has also been introduced through
the membrane 3. The two movable walls 8 and 9 are in
contact with each other and have been moved so far
that all air in the front space 6 has been expelled through

*the needle. The device is now ready for injection.

The function of the device whea being readied for
injecton is as follows:

In the rear casing portion 14, the operating rod 23 and
the control knob 16 of the dosing and administering
mechanism 22 is first set to a starting or zero position.
This is done in a way as determined by the design of the
mechanism known in the art. The rear casing portion 14
is thereafter screwed into the front casing portion 13
until the operating rod 23 is restng lightly against the
rear movable wall 9 in the dual<hamber cylinder am-
poule.

When the rear casing portion is screwed in further,
the operating rod will push the rear movable wall 9
forwards in the cylinder ampoule, and as the liquid 11 in
the rear space 7 is substantially incompressible, the front
movable wall 8 will also be pressed forwards. A certain
overpressure in the front chamber 6 will arise as air
cannot escape.

When the front movable wall 8 has been pushed 5o far
that it is just opposite the overflow passage 12 a liquid
connection will be established between the front and the
rear chambers. By the further forward motion of the
rear movable wall 9 the liquid 11 will then be urged into
the front chamber 6 through the overflow passage 12.
At this stage, the front movable wail 8§ will not move.

When all liquid has besn urged into the front space,
the rear movable wall 9 will get into mechanical contact
with the front movable wall 8. The liquid will now
dissolve the dry medicament 10 forming an injection
solution ready for use. The holder 18 with the attached
needle 17 is thereafter screwed onto the froat case por-
tion 13, the membrane 3 of the cylinder ampoule being
penetrated by the rear needle tip 21, and the overpres-
sure in the front chamber is reieased.

By pushing the control knob 16 fuily home, the oper-
ating rod 23 is actuated so that the walls 9 and 8 are
moved further forwards and air in the cylinder ampoule
will exit through the needle 17. The device is now ready
for injection, as shown in FIG. 5.

When readying the device it is necessary to hoid it
vertically with the needle end pointing upwards, and
the screwing together must not be carried out too
quickly. In this way the liquid will rise calmliy through
the dry substance dissolving it, and no vigorous mixing
takes place. Such vigorous mixing is unsuitable for
many sensitive substances as it may affect the substance.

It is a preferred embodiment that the dualchamber
cylinder ampoule 1 is positioned in the front casing
portion 13 and the solid medicament is dissoived before
the ne=die 21 penetrates the membrane 3 of the am-
poule. By the overpressure occurning. the tendency of
foarning and {ormation of bubbies is reduced when the
liquid and the solid matenal are mized., which is less
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6 .
harmful to the medicament. However, for medicaments
that are not so seasitive, the needle holder 18 with the
needle can be screwed onto the froat casing porton 13
before the cylinder ampoule is introduced and the two
casing poruons are screwed together. The rear tip of the
needle Will thea penetrate the membrane 3 before the
solid substance and the liquid are mixed and no over-
pressure arises tn the mixing chamber.

When the device is to be used for the administration
of an injection the protecave cap over the needle is first
taken off. The desired dose is thereafter set by means of
the control knob 16 and by depressing the control knob
the dose is administered through the needle. Further
doses can thereafter be administered as loag as there is
injection solution left in the cylinder ampoule. After
cach administration, the needle is usually replaced with
a new sterile needle. Thus can easily be done by screw-
ing off the holder device 18 with the attached needle
from the front end of the injection device and 2 new
holder device with needle is screwed on. At the same
time the rear pointed end of the nesdle will penetrate
the membrane 3 and provide a Iqiuid connecton to the
interior of the ampoule.

Another embodiment of the device according to the
invention shown in FIG. 6 comprises a holder meaas in
which the container 1 can be placed. The holder means
consists of two substancally tubular members that can
be screwed together, viz. a front tubular member 24 and
a rear tubular member 28. The front tubular member 24
has a tapering recass 25 at iws fronmt end in which the
neck ring 2 of the ampoule 1 can be reczived. Atits rear
ead the {ront tubular member is provided with an inter-
nal thread 26 into which an external thread 27 on the
rear tubular member 28 can be threaded. At its rear end
the rear tubular member 28 has a closed rear wall 29 to
which a fixed piston is attached internally in the rear
tubular member 28 which piston has a diameter less
than the inside diameter of the ampoule and extends
towards the ampoule 1.

In preparauon of the injection solution the rear tubu-
lar member 28 is threded into the front tubular member
24, the holder means preferably being held verncally
with the tapering recess 25 turned upwards. When the
rear tubular member 28 is threaded into the front tubu-
lar member 24 the fixed piston 30 will move the rear
tubular wall upwards compressing the liquid 11 in the
rear room 7. The liquid will then exert a pressure on the
front wall 8 so that this is moved upwards to a position
right in front of the coanecting passage 12, in which
position the liquid 11 can flow calmly through the con-
necting passage 12 into the front space 6 and be mixed
with the medicament substance 10. As the two tubular
members 24 and 28 are screwed together a very calm
flow of the liquid into the front space 6 will take placs
which, moreover, is closed by the membrane at the
front end of the ampoule. When the liquid flows into the
front space 6 a pressure above atmospheric is formed in
this and a small pocket 31 with compressed gas is
formed at the top of the ampoule, as is apparent from
FIG. 7, which shows the holder means in the position
when the two tubular members 24 and 28 are com-
pletely threaded into each other and all liquid has
streamed into the front space 6. Thanks to the calm
inflow of the liquid into the upper space 6 and the pres-
sure above atmospheric formed foam formation in mix-
ing is preventad. Of course the device can thereafter be
turned a few umes. if required. to dissolve the medica-
ment substance completely in the liquid.
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When taking out the injection soludon przpared in
this way the device is turned to the positton shown in
FIG. 8, thus with the front end of the ampoule 1 turned
downwards, the gas in the froat space 6 of the ampoule
1 being collected at the top and not close to the mem-
brane. The injecdon solution caa then be taken out with
the aid of a cannula 32 which is introduced through the
membrane and transferred to a usual hypodermuc sy-
ringe 33 in a known manner. It is easier to take out the
injection solution from the ampoule 1 due to the pres-
sure above atmospheric prevailing in the froat space 6
of the ampoule so that the solution at least at the intro-
ductory moment will flow by its own pressure through
the cannula 32 iato the hypodermic syringe 33.

As previously mentioned a further different embodi-
ment of the device according to the invention is shown
in FIGS. 9-11 which, however, has substantially the
same constituents as the device shown in FIGS. 6 and 7.
The main difference is that the device according to
FIGS. 9-11 is designed to be directly provided with a
cannula at the tapering recess 25 of the front tubular
member 24. Moreover, the rear wall 29 of ths rear tubu-
lar memoer 28 is not closed but has 2 central hole 34

through which an operating rod 35 passes. The operat-

ing rod 35 is integrally connected with the piston 30
within the rear tubular member 28, the piston however
not being attached to the rear tubular member 28 but
restrictecly movable in its loagitudinal direction by the
aid of the operating rod 35. Like in the device shown in
FIGS. 6-8 the outside diameter of the piston 30 is less
than the inside diameter of the ampoule 1 but is at the
same time larger than the diamezer of the hole 34 in the
rear wall 29 so that the piston 30 cannot be moved out
of the rear tubular member 28. The two tubular mem-
bers 24 and 28 are screwed together from the position
shown in FIG. 9, in which the constituents of the injec-
tion solution are quite separated from one another, in
the same way as described in connection with the first
varied embodiment according to FIGS. 6-8, undl a
compiete mixture has been achieved and the device is in
the position shown in FIG. 10. In this position a cover
36 is put onto the tapering recess 25 of the front tubular
member 24. Moreover, a cannula 32 is attached to the
cover 35 which penetrates the membrane of the am-
poule 1 when the cover is put onto the tapering recess
25. This is done in a substantially vertcal posidon with
the recess 25 turned upwards. The device is then read
for use as a hypodermic syringe, the injection being
carried out by pressing in the operating rod 35 so that
the pision 30 moves the two movable walls 8 and 9
forwards in the front space 6 in the ampoule and the gas
in the ampoule is first removed and so that thereafter
the injection solution is fed out through the cannula 32
in known manner.

A very practical and simple instrument for prepara-
tion of an injection solution is obtained with the device
of the tnvention. As mentioned above, the device pro-
vides a very calm safe mixture of the constituents of the
injection solution. If mixing is carried out too quickly
the result is particle formation and opalescence. Both
are expressions of aggregauon. The device is preferably
made of a plastic material and in that case the costs of
the manufacture of the devics will be very low and the
device can be used for non-recurrent use. The pitch of
the threadable members is not critical but is preferably
in the range of 0.5-10 mm.

The device of the invention 1s preferably used for
subcutaneous injection but other wnjection methods
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according to current medical practics are also possible.
for example intramuscular injection.

Whea the cylinder ampoule is emptied, the injection
device is screwed apart and the empty ampoule is taken
out The dosing mechanism is set to zero and after this
the device can be readied again for injection, as indi-
cated above. The screwed-together and readied device
can be easily carried aloag by the user in ocder to be
used at suttable times.

It may be necessary to protect sensitive medicaments,
especially of the polypeptide type, against mechanical
action when they are in a dissolved form. The moments
especially critical are the recoanstitution of a dried pow-
der, on one hand, and, oa the other hand, the subsequent
handling of the prepared solution. The latter will be
pardcularly important whea multi-dose preparations
are coucermed, which must necessanily be handled a
osumber of times.

The use of conventional packages and hypodermic
syringes does not give any aid per se to protect against
mechanical stresses which, however, this invention
does. As the reconstitution of the dried powder by
means of the invention is carried out in a very careful
way determined by the design, the sensitive medica-
ment is spared. As the solution is prepared at a certain
overpressure, foaming and formation of bubbles are also
prevented act this stage. The subsequent handling of the
prepared soludon will also be very gentle in the inven-
ton. Practically ail air that has been in contact with the
solution is removed as the injecting device is readied to
give off a first injection from a newly inserted dual-
chamber cylinder ampoule. In this way the intarfacs is
eliminated which in the handling of the container with
soluton gives rise to the negative effects on the sensi-
tive medicament, and the container can thereafter be
handled without special respect to the sensitive nature
of the solution.

Thus it is possible by the present inveation to prepare
a solution to be used for a long or short time in a gentle
way and to transport a prepared solution without de-
grading the quality of the sensitive medicament due to
mechanical stress. Therefore the invention makes it
possible that also sensitive medicaments can be made
available for a comfortable ambulatory treatment.

The medicaments that can be used in the present
device can consist of any substance or mixture of sub-
stances used in the previously knowmn dual-chamber
ampoules or which are suitable for this use. However,
sensitive substances that cannot be stored for 2 long
tme in solution and which also have a teadency to be
altered whea dissolved are especially suitabie. Exam-
ples of such substances are various polypeptides such as
hormones and interferon. The inveation has been found
to be particularly suitable in the preparation and injec-
tion of solutions of growth hormones. These are very
sensitive and are easily modified when a solution of
them is prepared. By using the preseat invention in this
case, such an influence is considerably reduced. This is
extremely surprising and not predictable by one skilled
n the art.

Th dry medicaments are usually present in a {resze-
dried or lyophilized state before the preparation of the
injecdon solution. The liquid used for the solution usu-
ally consists of water to which ageats for adjusting the
osmotic pressure, preservatives, and the like have oftea
been added in accordance with current pharmacoiogi-
cal pracuce. It is also possibie that the liquid phase itself
can contan dissolved substances having a pharmaco-

BEST POSSIBLE COPY
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logical effect which is then exerted together with the
cffect of the agent that is later dissolved in the liquid.

Anather embodiment is that the liquid can consist of
an injectable fat emulsion, for exampie such 2 one as is
described in U.S. Pat Nos. 4,073,943 and 4,168,308. In
this case the dry injection substance contains a water-
soluble or hydrophilic agent which is dissolved or dis-
persed in the aqueous phase of the emulsion in the mix-
ture.

The injection device is made of some suitable material
such as metal, for example stainiess steel or light metal
or some suitabie plastic material. The choice of material
is well within the competence of one skilled in the art.

Moreover, it should be noted that the method and
device of the invention shown in the drawing and the
detailed description are only an example and that other

embodiments are also possible within the scope of the

claims.
What is claimed is:
1. A method of preparing a solution, emulsion, or
suspeasion in a fluid of one or more sensitive medica-
ments for one or more subsequent injections using a
multi-chamber cylindrical ampoule including at least a
first chamber of a varable volume for containing the
sensitive medicament, said first chamber being sealed at
its front end by a membrane penetrable to an injection
needle and delimited at its rear end by a first movable
member, and a second chamber formed in said cylindri-
cal ampoule for coataining the fluid and being defined
at its front ead by said first movable member and at its
rear end by a second movable member, and a coanect-
ing passage arranged in a wall of said cylindrical am-
poule between said first and second chambers for pro-
viding a communication therebetween, said method
comprising the steps of:
providing a holder member for holding said cylindri-
cal ampoule therein, said holder member including
a first and a second part, said first and second part
including corresponding threaded means thereon;

inserting said cylindrical ampoule into one of said
parts of said holder member;
conaecting said first and second: parts by screwing
said corresponding threaded means;

simultancously with said screwing, effecting move-
ment of said second movabie member with said
fluid towards said first movable member for caus-
ing movement of said first movable member along
the wall of said cylindrical ampoule for opening
said connecting passageway;

continuing screwing of said parts of said holder mem-

ber whereby a slow, gente and constant flow of
said fluid controlled by the screwing operation is
provided from said second into said first chamber
for the dissolution, suspension or emulsification of
the sensitive medicament in said first chamber.

2. The method according to claim 1, wherein said
fluid and said sensitive medicament are brought into
contact with one another at a pressure above atmo-
spheric.

3. The method according to claim 1, wherein said
membrane is penetrated by the injection needle only
after the medicament has been dissolved, emulsified or
suspended in said fluid.

4. A method of dissolution of a sensitive solid sub-
stance by a liquid substance in a container in which each
of said substances is being kept in one of two separate
chambers of variable volume. said chambers being capa-
ble of passing liquid from said chamber contaning said

b]
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liquid into said chamber containing said sensidve, solid
substance through a passageway communicating said
chambers upon actuation by an external member, said
method comprising the steps of:

providing an encasing member having two parts, said
two parts being connectable thfough correspond-
ing threaded means;

positioning said container in cne of said two parts of
said encasing member;

applying said two parts of said encasing member for
interconnection;

causing longitudinal displacement of said second
chamber filled with said liquid towards said first
chamber by means provided in said secoad part of
said encasing member upon screwing movemeat of
said two encasing members to effect movement of
said first chamber, whereupon effecting an actua-
ton and opening of a liquid communication be-
tween said first and second chamber through said
passageway for slowly and geatly passing said
liquid from said second to said first chamber, the
flow of said liquid being steadily controlled by said
screwing movement, whereby the mixing and the
dissolution of said sensitive, solid substance by said
liquid substance is protected against shaking and
other mechanical influence.

5. An injection device for the preparation of a solu-
tion, emulsion or suspension of a semsitive, solid sub-
stance in a fluid and a subsequent injection, with said
solid, sensitive medicamesnt and said fluid being kept
separately, said device comprising:

2 dualchamber cylindrical member, with 2 first
chamber for coataining said sensitive, solid sub-
stance baving 2 bottom defined by a needle pene-
trable member and a top defined by a first movable
wember, a2 second chamber for containing said
fluid having a bottom defined by said first movable
member aad a top defined by a second movable
member, and a connecting passage formed in the
wall of said cylindrical member for communicating
said first and second chambers, said connecting
passage being located entirely within said first
chamber and closed off from said second chamber
by said first movable member and openabie upon
external actuation; and

a first and a second tubular member, said tubuiar
members including threaded means for intercon-
nection of said first and second members for encas-
ing said dualchamber cylindrical member therein,
said first tubular member being adapted for holding
said cylindrical member therein and having means
for exposing said penetrable member to a nesdle
injection;

said second tubular member housing means for effect-
ing longitudinal movement of said second movable
member with said fluid and of said first movable
member to open said connecting passageway for
passing said fluid from said second to said first
chamber upon screwing operation of said two tu-
bular members onto each other, said screwing op-
eration controlling passing of said fluid into said
second chamber for dissolution of said sensitive,
solid substance, whereby said dissolution and a
subsequent handling of the dissoluted substance is
maintained in a gentie, slow and lenient manner,
preventing any detenoration of the sensitive medi-
cament by mechanical influence.

BEST POSSIBLE COPY
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6. The injection device according to claim 5, wherein
said means for effecting longitudinal movement com-
prises a piston arranged in said other tubular member
and wherein said means for exposing said penetrable
member includes an opening provided in said one tubu-
lar member alignabie with said penetrable member.

7. A injection device for the preparation of an injec-
don solution of degradation-sensitive substances and a
subsequent injecton of the solution, comprising:

a dual-chamber coatainer for separate containing of
the constiruents of the injection solution and means
for bringing the constituents together to be mixed
and dissolved, said container inciuding a tubular
member being sealed at its front end by a needle
penetrable member which defines a bottom of a
first chamber with a variable volume, and a first
movable member disposed in said tubular member
defining a top of said first chamber, said first cham-
ber containing the solid coostituents of the injec-

tion solution, aod a second chamber having 2 bot-

tom defined by said first movable member and a
top defined by a second movable member, said
second chamber containing the liquid constituents
of the injection solution, and said means for bring-
ing said liquid and solid constituents together in-
cluding a connecting passage in a wall of said tubu-
lar member arranged to be closed by said first mov-
able member in a separated state of said constitu-
ents;

holding means adapted for insertion of said dual-
chamber container therein, said holding means
including a first and a second part, each provided
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with corresponding threaded means for connecting
said first and secoad parts together;

said needle penctrable member being exposed at a

front end of said first part of said holding means for
penetration by an injection aeedle, said second part
of said holding means being provided with means
for effecting movemxment of said second movable
member towards said first movable member, caus-
ing movement of said liquid constituent and of said
first movable member for opening of said connect-
ing passageway, upon screwing of said first and
second parts oato each other, whereby said liquid
constituent flows from said second chamber into
said first chamber to mix with said solid constitu-
ents, wherein the flow of said liquid is controlled
by screwing of said first and second parts; and
means for injection of said solution.

8. A device according to claim 7, wherein said means
for injection comprising a dosing device connectzd to
said second part of said holding megas.

9. A device according to claim 8, wherein said dosing
device is brought into a startiag position when screwed
together with said parts of said holding means, said
dosing device being provided with means for effecting
said longitudinal displacement of said second movable
member.

10. A device according to claim 7, further compris-
ing:
a holder for an injection nesdle connectable to said

front end of said first part of said hoiding means.

11. A device according to claim 7, wherein said
meaas for injection comprises a plunger rod connected
to said means for effecting moverment of said second

movable member.
- o« [ ] L L]
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NEW DRUG APPLICATION

GENOTROPIN®

Patent certjificatio

We certify that the injection device(s) for Genotropin and
the method of preparing the injection sclution, both being
integrated subjects of this application, are covered by

the following valid US Patent:

US Patent 4,968,299; expires November 6, 2007

The above patent covers, (claims 1-4) a method of using a
dual-chamber cylinder ampoule for the mixing of a
sensitive, solid medicament, with liquid which is caused
to flow calmly through the medicament in order to avoid
any shaking and mechanical influence, and (claims.5-11) an
injection device for the preparation of an injection
solution and a following injection of such solution
includes first and second tubular members for enclesing
and holding a dual-chamber cylinder ampoule, in which the
dry medicament is kept separated from the liquid. When the
two tubular members are being screwed together the liquid
is calmly and gently mixed with the dry medicament and
dissolves it, and the resulted solution can thereafter be
injected by means of the dosage and administration
mechanism, provided in one tubular member, through a
needle arranged at the front end of the other tubular
member.

The patent originally assigned to KabiVitrum AB is now,
following a merger with the Pharmaceutical Division of

Pharmacia AB, the property of Kabi Pharmacia AB.

Aéééééaiizagéu“~ $//$/72

Michael a. Trapdayi Date
Associate Director
Regulatory Affairs
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EXCLUSIVITY SUMMARY for NDA #_20-280 SUPPL #__ 008

Trade Name_Genotropin Generic Name __[somatropin (rDNA origin) for injection]
Applicant Name_Pharmacia and Upjohn Inc. HFD- 510

Approval Date

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

I

An exclusivity determination will be made for all original applications, but only for certain
supplements. Complete Parts II and III of this Exclusivity Summary only if you answer
"yes" to one or more of the following questions about the submission.

a) Is it an original NDA? YES /__ / NO/ X /
b) Is it an effectiveness supplement? YES / X/ NO/ 7/
If yes, what type? (SE1, SE2, etc.) SE]
C) Did it require the review of clinical data other than to support a safety claim or

change in labeling related to safety? (If it required review only of bioavailability
or bioequivalence data, answer "no.")

YES/X/ NO/__J

If your answer is "no" because you believe the study is a bioavailability study and,
therefore, not eligible for exclusivity, EXPLAIN why it is a bioavailability study,
including your reasons for disagreeing with any arguments made by the applicant
that the study was not simply a bioavailability study.

If it is a supplement requiring the review of clinical data but it is not an
effectiveness supplement, describe the change or claim that is supported by the
clinical data:

d) Did the applicant request exclusivity? YES/ / NO/ X/

If the answer to (d) is "yes," how many years of exclusivity did the applicant
request?

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 7.

Form OGD-011347 Revised 8/7/95; edited.8/8/95
cc: Original NDA Division File HFD-85 Mary Ann Holovac



2. Has a product with the same active ingredient(s), dosage form, strength, route of
administration, and dosing schedule previously been approved by FDA for the same use?

YES/ X/ NO/__/
If yes, NDA # 19-640/S013 Drug Name___Humatrope

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 7.

3. Is this drug product or indication a DESI upgrade?

YES/ _/ NO/__/

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 7 (even if a study was required for the upgrade).

PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES

(Answer either #1 or #2, as appropriate)

Has FDA previously approved under section 505 of the Act any drug product containing
the same active moiety as the drug under consideration? Answer "yes" if the active moiety
(including other esterified forms, salts, complexes, chelates or clathrates) has been
previously approved, but this particular form of the active moiety, e.g., this particular
ester or salt (including salts with hydrogen or coordination bonding) or other non-covalent
derivative (such as a complex, chelate, or clathrate) has not been approved. Answer "no"
if the compound requires metabolic conversion (other than deesterification of an esterified
form of the drug) to produce an already approved active moiety.

YES/ / NO/__/

If "yes," identify the approved drug product(s) containing the active moiety, and, if
known, the NDA #(s).

NDA #
NDA #
NDA #

2. Combination product.

If the product contains more than one active moiety (as defined in Part II, #1), has FDA
previously approved an application under section 505 containing any one of the active
moieties in the drug product? If, for example, the combination contains one never-before-
approved active moiety and one previously approved active moiety, answer "yes." (An
active moiety that is marketed under an OTC monograph, but that was never approved
under an NDA, is considered not previously approved.)

YES/ / NO/__/

Page 2



If "yes," identify the approved drug product(s) containing the active moiety, and, if
known, the NDA #(s).

NDA #
NDA #
NDA #

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY TO
THE SIGNATURE BLOCKS ON PAGE 8. IF "YES," GO TO PART III.

PART Il - FOR NDA' MENT

To qualify for three years of exclusivity, an application or supplement must contain "reports of
new clinical investigations (other than bioavailability studies) essential to the approval of the
application and conducted or sponsored by the applicant.” This section should be completed only
if the answer to PART II, Question 1 or 2, was "yes."

1.

Does the application contain reports of clinical investigations? (The Agency interprets
"clinical investigations” to mean investigations conducted on humans other than
bioavailability studies.) If the application contains clinical investigations only by virtue of
a right of reference to clinical investigations in another application, answer "yes," then
skip to question 3(a). If the answer to 3(a) is "yes" for any investigation referred to in
another application, do not complete remainder of summary for that investigation.

YES /_/ NO/_ |/

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 7.

A clinical investigation is "essential to the approval” if the Agency could not have
approved the application or supplement without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no clinical investigation is necessary to
support the supplement or application in light of previously approved applications (i.e..
information other than clinical trials, such as bioavailability data, would be sufficient to
provide a basis for approval as an ANDA or 505(b)(2) application because of what is
already known about a previously approved product), or 2) there are published reports of
studies (other than those conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient to support approval of the
application, without reference to the clinical investigation submitted in the application.

For the purposes of this section, studies comparing two products with the same
ingredient(s) are considered to be bioavailability studies.

(a) In light of previously approved applications, is a clinical investigation (either
conducted by the applicant or available from some other source, including the

published literature) necessary to support approval of the application or
supplement?

YES/ / NO/__/

Page 3



(b)

(©)

If "no," state the basis for your conclusion that a clinical trial is not necessary for
approval AND GO DIRECTLY TO SIGNATURE BLOCK ON PAGE 7:

Did the applicant submit a list of published studies relevant to the safety and
effectiveness of this drug product and a statement that the publicly available data
would not independently support approval of the application?

YES / _/ NO/_/
¢Y) If the answer to 2(b) is "yes," do you personally know of any reason to
disagree with the applicant's conclusion? If not applicable, answer NO.
YES/ / NO/__/

If yes, explain:

2) If the answer to 2(b) is "no,” are you aware of published studies not
conducted or sponsored by the applicant or other publicly available data that
could independently demonstrate the safety and effectiveness of this drug
product?

YES/ / NO/_/

If yes, explain:

If the answers to (b)(1) and (b)(2) were both "no,” identify the clinical
investigations submitted in the application that are essential to the approval:

Investigation #1, Study #

Investigation #2, Study #

APPEARS THIS WAY
ON ORIGINAL
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In addition to being essential, investigations must be "new"” to support exclusivity. The
agency interprets "new clinical investigation” to mean an investigation that 1) has not been
relied on by the agency to demonstrate the effectiveness of a previously approved drug for
any indication and 2) does not duplicate the results of another investigation that was relied
on by the agency to demonstrate the effectiveness of a previously approved drug product,
1.e., does not redemonstrate something the agency considers to have been demonstrated in
an already approved application.

a)

b)

C)

For each investigation identified as "essential to the approval,” has the investigation
been relied on by the agency to demonstrate the effectiveness of a previously
approved drug product? (If the investigation was relied on only to support the
safety of a previously approved drug, answer "no.")

Investigation #1 YES/ _/ NO/ 7/
Investigation #2 YES/ / NO/ 7/

If you have answered "yes" for one or more investigations, identify each such
investigation and the NDA in which each was relied upon:

NDA # Study #
NDA # Study #
NDA # Study #

For each investigation identified as "essential to the approval,” does the
investigation duplicate the results of another investigation that was relied on by the
agency to support the effectiveness of a previously approved drug product?

Investigation #1 YES/__/ NO/__/
Investigation #2 YES/ _/ NO/ _ /

If you have answered "yes" for one or more investigations, identify the NDA in
which a similar investigation was relied on:

NDA # Study #
NDA # Study #
NDA # Study #

If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the
application or supplement that is essential to the approval (i.e., the investigations
listed in #2(c), less any that are not "new"):

Investigation #1_, Study #

Investigation #2_, Study #

Page 5



To be eligible for exclusivity, a new investigation that is essential to approval must aiso
have been conducted or sponsored by the applicant. An investigation was "conducted or
sponsored by" the applicant if, before or during the conduct of the investigation, 1) the
applicant was the sponsor of the IND named in the form FDA 1571 filed with the Agency.
or 2) the applicant (or its predecessor in interest) provided substantial support for the
study. Ordinarily, substantial support will mean providing 50 percent or more of the cost
of the study.

a) For each investigation identified in response to question 3(c): if the investigation
was carried out under an IND, was the applicant identified on the FDA 1571 as the
sponsor?

Investigation #1

IND # YES /__/ NO/__/ Explain:

Investigation #2

IND # "YES/_/ NO/__/ Explain:

(b) For each investigation not carried out under an IND or for which the applicant was
not identified as the sponsor, did the applicant certify that it or the applicant's
predecessor in interest provided substantial support for the study?

Investigation #1
YES /__/ Explain NO/__ / Explain
Investigation #2

YES/___/ Explain NO /__ / Explain

©) Notwithstanding an answer of "yes" to (a) or (b), are there other reasons to believe
that the applicant should not be credited with having "conducted or sponsored” the
study? (Purchased studies may not be used as the basis for exclusivity. However,
if all rights to the drug are purchased (not just studies on the drug), the applicant
may be considered to have sponsored or conducted the studies sponsored or
conducted by its predecessor in interest.)

YES/ / NO/ _/

.If yes, explain:

Page 6



/S/

Michael F. Johnston 3¢ 87
Signature of Project Manager Date

/S/

n Sobel M.D. (6 -31-1)
Sighature of Diviston Director Date

APPEARS THIS wAY
ON ORIGINAL

cc: Original NDA Division File HFD-85 Mary Ann Holovac
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DEBARMENT CERTIFICATION
Genotropin Adult SNDA
Pursuant to section 306(k)(1) of the Federal Food, Drug and Cosmctic Act, the applicant certifies
that, the applicant did not and will not usc in any capacity the scrvices of any person listed

pursuant 1o scction 306(e) as debarred under subscctions 306(a) or (b) of the Act in connection
with this application.

W { /A ,,/;7/97

Ed L. Patt Date
Manager
Regulatory Comphance

APPEARS THIS WAY
ON ORIGINAL
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ORIGINAL - -

Department of Health and Human Services
Public Health Service
Food and Drug Administration
Center for Drug Evaluation and Research
Office of Clinical Pharmacology and Biopharmaceutics

Memorandum of Telecon

Date of Telecon: 03/31/97 /s /
From: Robert M. Shore \00_7
Re: Telecon about NDA 20-280/SE 1-008 (Genotropin™) pro 3V
Participants: Robert M. Shore (FDA); Greg Shawaryn (Pharmacia & Upjohn)
| called Greg (616/833-8239) to request the following information:

1. Is the 16 IU/mL cartridge used in each of the 6 primary clinical trials the US formulation

(151U/mL cartridge)? Greg stated he was not sure. |f it was a European/other market
formulation, he would submit the details of any differences.

2. | requested the production size of each of the batches used in the 6 primary clinical trials.
Greg stated that, at the time the 6 primary clinical trials were performed, the average
production batch size was probably
He will ciarify this in his submitted response.

3. Is the 4 IU/mL vial used in the 2 bioequivalence trials not TBM? Greg stated that there
are only cartridges marketed in the US.

4. Is the 4 IU/mL cartridge used in the remaining two Biopharm studies the TBM formulation.
Greg stated they were.

5. The 8 IU/mL and 32 1U/mL cartridge formulations are probably developmental and not
available in the US.

6. Greg informed me that there was recently a 121U/mL cartridge and PEN12 approved for
the US market. This formulation is not listed in the ‘How Supplied’ section of the package
insert. Greg stated that it was the sponsor’s intention to include the 12 IU/mL formulation
in the labeling. 1 stated that this was the first time that | had heard of this 12 1U/mL
formulation and that | was unsure of what the process will be in order to get it included in
the labeling.

| asked that Greg submit this as an official amendment.

cc: NDA 20-280/SE1-008 (Orig., 1 copy), HFD-510(Shore, Johnston)
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Memorandum of Telecon

Department of Health and Human Services
Public Health Service o1
Food and Drug Administration N 1
Center for Drug Evaluation and Research
Division of Biopharmaceutics

Date of Telecon: 01/17/97 / S /

From: Robert M. Shore

Re: Telecon about Genotropin® (Somatropin) sNDA 20-280 for Adult GHD
Participants: Robert M. Shore (FDA); Greg Shawaryn (Pharmacia Upjohn)
Synopsis

(Previous relevant Telecon on 12/23/96)

| asked Greg Shawaryn (616/833-8239) about the status of the validation reports, requested in the
12/23/96 Telecon with Bill Scothorn, for the 4 pharmacokinetic studies submitted in this sSNDA. He stated
that Sweden has that data and they have been closed until January 6, 1997. They are working on
gathering the requested data. He asked how the lack of this data may affect the review and | stated that,
basically, it provides validation on which to build pharmacokinetic analysis - all pharmacokinetic resuits
stem from the data and we need to know the data are reliable.

He stated that he would call me when he has a better handle on the time frame as to when the agency will
be receiving these reports. | stated the sooner the better.

cc: sNDA 20-280/S008 (orig., 1 copy), HFD-870(Shore)

APPEARS THIS way
ON ORIGINAL



ORIGINAL

Memorandum of Telecon

Department of Health and Human Services
Public Health Service
Food and Drug Administration
Center for Drug Evaluation and Research
Division of Biopharmaceutics

\V
Date of Telecon: 12/26/96 - /s / “
From: Robert M. Shore
Re: Telecon about efficacy supplement to NDA 20-280/S008 Genotropin®
(somatropin)
Participants: Robert M. Shore (FDA); Bill Scothorn (Pharmacia & Upjohn AB,

Kalamazoo, MI)

Synopsis

(On 12/23/96, I called Greg Shawaryn of Pharmacia & Upjohn AB (616-833-8239). His
voicemail indicated that I contact Bill Scothorn because Greg was not available. I left a
voicemail for Bill regarding the need for assay 1to be
submitted for the 4 studies in the above supplement.)

Bill Scothorn called me on 12/26/96. He had been faxed, by Mike Johnston CSO, the
Biopharm filing review comments, which included the need for the assay validation data. He
told me that Greg will contact me Monday, the plant is pretty much closed down at this time, and
the data are probably in Sweden, which maybe closed, too.

cc: NDA 20-280/S008 (1 copy), HFD-870(Shore)

APPEARS THis w
AY
N ORIGINAL
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DEPARTMENT OF HEALTh & HUMAN SERVICES : ,( Public Health Service

Food and Drug Administration
Rockville MD 20867

Dws NOV - 7 1996
NDA No. 20-280

PHARMACIA AND UPJOHN COMPANY
7000 Portage Road -
Kalamazoo, MI 49001

L)

L . . J

——vang ew o

Attention: Robert A. Pearlberg, Director, Regulatory Affairs

/
Dear SirMadam: ‘ e //
We ackhoMedge. receipt of your supplehqnta& application for the following:
Name of Drug: GENOTROPIN (S_omatrs)pin for Injection)
Nl:.)A Number: 868080
Supplement Number: S—-008
Date of Supplement: November 1, 1996

Date of Receipt: November 4, 1996

Unless we find the appiication not acceptable for filing, this application will be filed under Section 505(bX1) of the
Act on JAN - logr ' in accordance with 21 CFR 314.101(a).

All communications conceming this NDA should be addressed as follows:

Center for Drug Evaluation and Research

Division of Metabolic and Endocrine Drug Products
Attention: Document Control Room

5800 Fishers Lane, HFD-510

- Rockville, MD 20857
- Sincerety yours.
Chief, Project Management Staff
E Division of Metabolic and Endocrine Drug Products
Lo Office Drug Evaiuation i
f Center for Drug Evaluation and Research
) e EITT - ’
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